This study aimed to characterize 1-movable total dominating sets and 1-movable connected dominating sets in the composition G [H] of arbitrary connected nontrivial graphs G and H and determine the corresponding value of the parameters. This also aimed to determine the bounds of the 1-movable double domination number in the composition G[H] of arbitrary connected nontrivial graphs G and H.
Introduction
Let G = (V (G), E(G)) be a graph with n = |V (G)| and m = |E(G)|. A set S ⊆ V (G) is a dominating set of G if for every v ∈ V (G)\S, there exists u ∈ S such that uv ∈ E(G), that is, N G [S] = V (G). It is a connected dominating set of G if it is a dominating set and the subgraph S induced by S is connected. It is a total dominating set of G if N G (S) = V (G). That is, every vertex in V (G) is adjacent to some vertex in S. It is a double dominating set of G if for each x ∈ V (G), |N G [x] ∩ S| ≥ 2. A total dominating set X in G is a 1-movable total dominating set in G if for every v ∈ X, either X \ {v} is a total dominating set, or there exists a vertex u ∈ (V (G) \ X) ∩ N (v) such that (X \ {v}) ∪ {u} is a total dominating set. A connected dominating set C in G is a 1-movable connected dominating set of G if for every v ∈ C, either C \ {v} is a connected dominating set, or there exists a vertex u ∈ (V (G) \ C) ∩ N (v) such that (C \ {v}) ∪ {u} is a connected dominating set of G. A double dominating set D in a connected nontrivial graph G is a 1-movable double dominating set of G if for every v ∈ D, either D \ {v} is a double dominating set, or there exists a vertex u ∈ (V (G) \ D) ∩N (v) such that (D \ {v}) ∪ {u} is a double dominating set of G. Furthermore, the domination number γ(G) (resp. connected domination number γ c (G), total domination number γ t (G), double domination number γ ×2 (G), 1-movable total domination number γ 1 mt (G), 1-movable connected domination number γ 1 mc (G), 1-movable double domination number γ 1 m×2 (G)) of G equals the minimum cardinality of a dominating (resp. connected dominating, total dominating, double dominating, 1-movable total dominating, 1-movable connected dominating, and 1-movable double dominating) set of G. Moreover, domination in the composition of graphs was studied in [3] and 1-movable domination, 1-movable independent domination, 1-movable total domination, and 1-movable connected domination in graphs are introduced and investigated in [4] , [5] , and [6] , respectively. 
1-movable Total Domination in the Composition of Graphs

The composition G[H] of two graphs G and H is the graph with V (G[H]) = V (G) × V (H) and (u, u )(v, v ) ∈ E(G[H]) if and only if either uv ∈ E(G) or u = v and u v ∈ E(H). Observe that any nonempty subset C of V (G[H]) = V (G)
×P 3 [P 4 ] G = P 3 H = P 4 Figure 1: The composition P 3 [P 4 ] Theorem 2.1 [3] Let G and H be connected graphs. Then C = x∈S ({x} × T x ) ⊆ V (G[H]), where S ⊆ V (G) and T x ⊆ V (H) for each x ∈ S,
is a total dominating set in G[H] if and only if (i) S is a total dominating set in G or (ii) S is a dominating set in G and T x is a total dominating set in H for
every x ∈ S \ N G (S) Remark 2.2 [3] Let G and H be nontrivial connected graphs. Then γ t (G[H]) = γ t (G).
Theorem 2.3 Let G and H be connected nontrivial graphs. A subset
C = x∈S ({x} × T x ) of V (G[H]) is
a 1-movable total dominating set of G[H] if and only if it is a total dominating set of G[H].
Proof. Suppose that C is a 1-movable total dominating set of G[H]. Then C is a total dominating set of G[H].
Conversely, suppose that C is a total dominating set of
by Theorem 2.1 (i). This shows that C is a 1-movable total dominating set in G [H] . Suppose now that (ii) holds. Then by Theorem 2.1, C is a total dominating set of G [H] . Again, let (x, a) ∈ C. Consider the following cases:
The next result follows from Theorem 2.1, Remark 2.2 , and Theorem 2.3.
Corollary 2.4 Let G and H be connected nontrivial graphs. Then γ
1 mt (G[H]) = γ t (G).
1-movable Connected Domination in the
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is a connected dominating set in G[H] if and only if S is a connected dominating set in G,
where T x is a connected dominating set in H whenever |S| = 1, that is, S = {x}.
Theorem 3.2 Let G and H be connected nontrivial graphs. A subset
a 1-movable connected dominating set of G[H] if and only if it satisfies the following properties:
(i) S is a connected dominating set of G; 
and (S \ {x}) ∪ {y} = {y} is a (connected) dominating set of G. This implies that S is a 1-movable (connected) dominating set of G. Thus, (iii) holds. For the converse, suppose that C satisfies properties (i), (ii), and (iii) . Then by Theorem 3.
Corollary 3.3 Let G and H be connected nontrivial graphs. Then
Proof. Consider the following cases: Case 1. γ(G) = 1.
Suppose that γ(H) = 1. Let S = {x} and D = {a} be subsets of V (G) and
Since G is connected nontrivial graph, there exists y ∈ V (G) with x = y such that xy ∈ E(G). Since S 1 is a dominating set, it follows that S 2 = S 1 ∪ {y} = {x, y} is a connected dominating set of G. 
Theorem 4.2 Let G and H be nontrivial connected graphs such that
|V (H)| ≥ 3. Then γ t (G) ≤ γ 1 m×2 (G[H]) ≤ 2γ t (G).
Proof.
Let S be a γ t -set of G. Suppose that H = K n , where n ≥ 3. Pick any a, b ∈ V (H) and let D = {a, b}. Then C = S × D is a double dominating set by Theorem 4.1. Moreover, for any x ∈ S and p ∈ D, there exists
. Thus, C is a 1-movable double dominating set and γ
The strict inequality in Theorem 4.2 can be attained. However, the given bounds are tight. To see that the bounds are tight, consider the graphs Figure 2 . Consider first the graph, P 3 [P 2 ]. It can be verified that γ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
